Failures and Successes in a
Introduction
• For over ten years an active effort to improve the care of patients with both threatened and completed stroke has been vigorously pursued at Good Samaritan Hospital and Medical Center (GSH&MC) in Portland, Oregon. It seems appropriate to review these activities, point out notable failures and successes, and describe the methods of attempted evaluation employed in the hopes that our experience will be of some help to others contemplating embarking on a similar program in a similar setting.
The program was begun in 1962 with a Demonstration Stroke Prevention Clinic financed in part by the Division of Chronic Diseases of the U.S. Public Health Service. This support was terminated after three years and the program was again given outside financial support beginning July 1, 1968 , through the Oregon Regional Medical Program for Heart Disease, Cancer and Stroke. The goals of the program were: (1) to improve the care of patients with cerebrovascular disease by applying the best methods of treatment available to patients seen in the Good Samaritan Hospital, and (2) to educate physicians, nurses and other paramedical personnel in the methods being used and to influence their utilization in other institutions and agencies. As the years passed other programs pertaining to stroke care were added. 
The Stroke Clinic
This activity seemed to serve a useful purpose at its beginning but was finally terminated as a subsidized special clinic on March 31, 1971, because of poor utilization. Every effort through announcements, brochures, TV and radio coverage, and newspaper publicity was used to make this clinic a viable part of the project. The clinic was well utilized when first established, but in the meantime stroke prevention by surgical endarterectomy (which in Portland was a novel thing in 1962) was no longer new and as the years passed there was a greater availability of this procedure through regular sources so that a special, subsidized clinic was no longer needed. The same principles of treatment established at the clinic continued to be followed by the neurology staff in their private patients and will be reviewed briefly. The clinic applied the latest recognized methods of treating patients who had suffered a stroke and applied preventive therapy to patients who had symptoms of cerebrovascular insufficiency in the hope of preventing a completed stroke. Members of the medical profession from the local and nearby communities were invited to participate and they were urged to bring in their own patients for diagnosis and treatment. Anticoagulant therapy, arteriography and endarterectomy, EKG telemetry; physical, occupational and speech therapy; and professional social work to improve the level of treatment of stroke patients in the community were all employed. A brochure describing the program was distributed throughout the area.
The Clinic was not designed as one of research, but rather to demonstrate accepted methods of therapy for persons who had had or were apt to have cerebrovascular accidents. All diagnostic and treatment procedures were carefully documented. Where possible, a diagnosis of the underlying cause of the condition, such as hypertension, atherosclerosis, aneurysms or some other condition, was established. The study was constantly directed toward preventive treatment.
The Clinic patients' workup was recorded on carefully prepared forms adapted for data processing for retrieval of information. It included a comprehensive and involved case history in which information was obtained from the hospital records and from members of the family, as well as from the patient. The neurological examination was done with equal care. An electroencephalogram, spinal puncture, skull x-rays, and other studies were done on most patients. In those in which stenosis of blood vessels of the neck was suspected, arteriograms were performed after hospitalization.
Of the first 31 patients in whom the carotid artery was operated on, 25 were available for follow-up for eight to ten years after surgery. Their mean age was 62, and 60% were male and 40% were female. Ten continued to have transient ischemic attacks (TIAs), one had a nonfatal severely disabling stroke, one died of a fatal stroke in the immediate postoperative period, eight were well and free of TIAs for the entire period of observation, and five died of other causes. Three of these were free of TIA before death for the six to seven years they lived and two continued to have TIA until death. The causes of death were three coronary occlusions, one cancer of the lung and one cancer of the kidney with metastasis. These results are summarized in table 1.
These results do not vary materially from the extensive collaborative study and reported extensively by Fields and his associates. 1 On the basis of our experience and that of others we believe it is possible in well-chosen patients with TIA to prevent a certain percentage of catastrophic strokes and reduce the frequency of or eliminate TIA by appropriate surgical treatment.
We are continuing to attempt to identify those cases of TIA which will be amenable to surgery. If there is no serious systemic vascular disease or severe hypertension which cannot be controlled medically, cerebral angiography is recommended. If a lesion is demonstrated at the carotid bifurcation, endarterectomy is performed. The character of the lesion as well as the degree of stenosis is important in selecting cases for surgery. An ulcerated plaque only slightly restricting the lumen may be a potentially dangerous lesion due to the possibility of emboli arising from such an area.
If severe stenosis is present distal to the possible operative site at an inaccessible intracranial location, or if the carotid lesion is occluded, no surgery is undertaken on that side but a partial lesion on the other side may be operated upon. Those patients not selected for surgery are put on an anticoagulant program if their TIAs are frequent. Again, on the basis of our experience, we believe anticoagulant therapy is of value in such patients and in those with a stroke-inevolution. 2 Once a stroke has occurred and is stable, the beneficial results have not been demonstrated and it is not our practice to use this treatment, for the complications seem to outweigh any possible benefit.
The following generally accepted criteria are considered essential if anticoagulants are to be used in the hospital: an accurate diagnosis of cerebrovascular disease must be established; a laboratory facility must be available which produces accurate clotting tests; any active bleeding is an absolute contraindication (i.e., contraindicators may be regarded as any bleeding history or tendency, renal or hepatic disease or uncontrolled hypertension). For out-of-hospital, long-term Of those who died from other causes, three were free of TIA, two for six years and one for seven years. The other two continued to have TIA until they died.
treatment there must be added the absolute cooperation of the patient. Our experience conforms with that of others -that if these criteria are not rigidly followed the use of anticoagulants is not helpful and may be detrimental.
The Stroke Care Unit (SCU)
It had been our original thought that the lack of utilization of the clinic which followed the discontinuance of outside funding was due to this alone and when funds seemed likely to be available through the Oregon Regional Medical Program for Heart Disease, Cancer and Stroke, we would simply strengthen the clinic which had continued on a limited basis and add the educational parts of the program. However, even with this renewed funding July 1, 1968, it was soon evident that the clinic alone would have little or no impact on the care of stroke patients in our hospital and could not in itself justify Grant support.
We then turned to efforts of rehabilitating patients with completed stroke, and established on April 9, 1969, a stroke care unit at GSH&MC. It consists of eight beds located in part of the hospital specially renovated for this purpose. A committee of the medical staff was formed and they adopted a statement of policy which was approved by the staff and supported fully by the hospital administration. With the merger of the Rehabilitation Institute of Oregon (RIO) and Good Samaritan Hospital and Medical Center (GSH&MC) an indirect result of this program, Dr. John Kennedy, the physiatrist assigned to the main hospital, is empowered by the Stroke Care Unit Committee to select patients for admission and make final decisions on discharge or other disposition. This has been advisable because of the great demand for these beds. The following are the rules and regulations adopted by the staff and still in force.
PURPOSE
To provide early and comprehensive care, evaluation, and rehabilitation to patients who have suffered a stroke. The unit is not to serve as either an extendedcare facility or an intensive care unit.
STAFFING
Adequate nursing personnel will be provided by the hospital nursing service to include RNs, LPNs, aides, and orderlies.
RESTRICTIONS
The unit was not designed to care for comatose stroke patients, and they should not be admitted to the unit.
UNIT CARE
The unit will promote and provide early ambulation and provide training in activities of daily living (ADL), as well as an incorporated physical therapy area in the unit, staffed by members of the Physical Medicine Department.
REHABILITATION THERAPY
The unit will make available to the attending physician for the patient the services of physiotherapy, the services of a social worker, an occupational therapist, and the professional aid of a speech therapist.
FOLLOW-UP CARE
This will require the cooperation of the attending physician, the Stroke Clinic (outpatient), the Visiting Nurse Association, and the services of a social worker.
Only through a team effort and utilization of community services can we provide adequate follow-up care for the stroke patient upon discharge from the unit, whether it be to an extended-care facility or the patient's home.
FAMILY INVOLVEMENT
It may be necessary to involve some responsible family member during the latter part of the patient's stay in the unit if the patient plans to return home upon discharge, in order that the family member will be capable of providing the necessary assistance at home.
UTILIZATION OF UNIT
If beds become available, patients other than those with stroke may be admitted to the unit with the approval of the Stroke Care Unit Committee, if that patient would benefit by the services provided.
ADMISSION TO THE UNIT
Any stroke patient thought to be a suitable candidate for the unit is eligible for admission by his physician. Patients will not be sent to the unit by the admitting nurse unless the admitting physician specifically requests admission to the Stroke Care Unit. Physicians not on the Medical Staff who refer patients will be asked to select a staff member to care for the patient in the unit. If he has no choice, the patient will be assigned to a member of the staff by the Chairman of the Stroke Care Unit Committee.
PATIENT RESPONSIBILITY
The attending physician shall be responsible for the workup and care of his patients. However, certain standard and routine procedures will be used including early ambulation and training in activities of daily living (ADL) in every case.
CONSULTATION
Independent consultation requests will remain as always the responsibility of the attending physician.
STAFF MEETINGS
Regularly scheduled meetings will be held by the entire stroke team and related personnel for purposes of discussion regarding each patient's problems and also follow-up on patients discharged from the unit. The attending physician shall always be invited and urged to attend these meetings. Formal minutes of these meetings shall be kept by the secretary and a summary posted in the patient's chart.
STROKE CARE UNIT COMMITTEE
A standing Stroke Care Unit Committee shall formulate policy and procedure to direct the unit.
CHARGES
Patients will be charged the regular daily room rates as established by the hospital for the area to which they are assigned. Charges for other services will be made at the regular established rates. A brochure describing the unit was prepared and is distributed to all patients admitted to the unit and their families.
This unit has had an 81.2% occupancy during the first three years of its existence and it continues to have a waiting list for admission most of the time. One hundred thirty-two physicians have referred patients to the unit, 108 from Portland and 24 from outside the city.
At the end of the first year of its operation, to assess the impact of its establishment in the hospital as a whole, 50 consecutive patients were selected and their functional status was analyzed on admission, and at discharge. Only about one-fourth were actually treated in the Stroke Care Unit. These were then compared with 50 consecutive cases discharged from the hospital immediately before the establishment of the Stroke Care Unit. They were first divided into those with completed strokes and those with transient ischemic attacks and those with stroke in progress on admission. The completed strokes were classified as Grade 2 (some deficit but able to work and perform most activities), Grade 3 (greater deficit and unable to work but able to care for self), and Grade 4 (unable to care for self). As a further control, 50 consecutive patients were similarly studied during the same time periods from Emanuel Hospital, Portland, Oregon, which seemed the most like GSH&MC of all the other Portland hospitals. Table 2 summarizes these results in the 200 patients studied. Of the 50 patients discharged from GSH&MC prior to the establishment of the Stroke Care Unit, 25 had completed stroke, 24 transient ischemic attacks, and one had a progressive stroke on admission. It is our opinion that the higher percentage of TIAs in this group than in any of the other three groups was a reflection of the interest in this condition generated by the presence of a stroke program in GSH&MC since 1962 and that neurology is a very active service at this hospital, attracting diagnostic problems in cerebrovascular disease.
The most obvious result was a significant change in the patient profile at GSH&MC after the establishment of the Stroke Care Unit, while there was no appreciable change in the two periods in the cases admitted to Emanuel Hospital. The percentage of completed strokes at GSH&MC went up from 50% to 74%. Comparable figures for Emanuel were 72% during the pre-unit period and 78% during the post-unit period. Conversely, those admitted with TIAs dropped from 48% to 24% at GSH&MC and from 28% to 22% at Emanuel. At the same time that completed strokes were increasing at GSH&MC the percentage of completed strokes with Grade 4 strokes rose from 48% to 76%. This again may be compared to 72% in the pre-unit period at Emanuel Hospital and 90% in the post-unit period, where also the strokes appeared to have .become more severe. At Emanuel Hospital, out of the 26 (this figure obtained by adding categories 2C through 3B and 4) admitted in the first period with Grade 4 strokes, 11 or 42% were discharged with Grade 3 or better. In the later period, out of the 35 admitted with Grade 4 only ten were discharged with Grade 3 or better, or 28%. At Emanuel there were ten deaths in the first period compared to 18 deaths in the second, which represented an increase of 14% in deaths among Grade 4 strokes admitted. In other words, in a hospital without a stroke program, patients with more severe strokes were being admitted and a higher percent were dying. Conversely fewer had improved to self-help status in the second period when compared to the first. At GSH&MC in the first period, out of 14 patients admitted with Grade 4 strokes, four or 28% were discharged with Grade 3 or better and after the Stroke Care Unit was established out of 28 patients admitted with Grade 4 strokes 12 or 43% were discharged with Grade 3 or better. There were six deaths at GSH&MC in the first period and nine in the post-unit period which represents an 8% reduction of the percentage dying of Grade 4 strokes being admitted. Thus a trend which appeared to be occurring at Emanuel Hospital when the two periods were compared was turned around at GSH&MC. The percentages of patients going home out of total admissions with completed strokes went down in both hospitals though in GSH&MC a larger percentage went home in both groups. This dropped from 33% in the pre-unit period at Emanuel to 26% in the second period at Emanuel and at GSH&MC it dropped from 56% in the first period to 46% in the second. This probably reflects the greater availability of nursing homes and their greater acceptance in the community in the interval. The difference between the two hospitals may be a reflection of some differences in the socioeconomic state of the hospital populations in the two institutions.
Information from the Visiting Nurse Association for the entire city of Portland showed an even greater impact of the Stroke Care Unit. The Visiting Nurse Association kept track of those stroke patients which required the assistance of the nurse coordinator assigned in each of six hospitals to place the patient. We believe this represented a more uniform group in terms of both severity of stroke, being on the whole more severe, and of families needing social service help in making some disposition of the patient. The data in table 3 show that the ability of the nurse coordinator to place a patient in the home at the time of discharge from GSH&MC improved from 13% to 53% during the first eight months after the unit was established. On the other hand, according to the data in table 3, no similar trend could be detected in any of the other five hospitals where the percentage of patients sent home varied from 20 to 0 with an average of 13% during the same eight months. During the next 12 months there was a 3% rise in the patients going home in the other six hospitals compared to a 5% rise at GSH&MC to a level of 58% going home.
The final evaluation of the impact of the Stroke Care Unit, however, depends upon the long-term results and not necessarily their disposition on discharge from the facility. From the foregoing it seemed that it had been quite successful in most respects. However, during the final year of the project a parttime position was established for the specific purpose of making such an evaluation. The methods employed consisted of a study of 50 patients selected randomly from a pool of 74 patients, consisting of 25 chosen from the last 37 patients discharged before the opening of the Stroke Care Unit and the 25 chosen from the first 37 patients discharged from the hospital after the opening of the unit. These two groups of patients constituted, as near as possible, equal groups in terms of diagnostic categories. They were not necessarily treated in the Stroke Care Unit.
Two questionnaires were developed to obtain information from each patient's physician and relatives. The data derived are summarized in table 4. The major difference in the three groups lies in the increasing number going home and the decreasing number deceased. Although both the 25 patients in the group immediately preceding and the 25 immediately following the establishment of the Stroke Care Unit had relatively high mortality rates (64% and 52%, respectively) the other post-SCU group of 25 patients (1969 to 1972) spanning the entire project period has only 8% deceased, with 72% of the patients continuing to reside at home. A close inspection of the data, however, indicates a trade-off relationship between mortality rate and recovery rate and condition. Those patients who survived in the pre-SCU group demonstrated a higher rate of recovery and improved recovery condition, but fewer patients survived. On the other hand, more patients survived in both the post-SCU groups to exhibit a recovery rate, thus increasing the percentage in the slower recovery categories. Also, when one compared the groups on the basis of the cause of death, the pre-SCU patients had a much higher percentage of stroke-related deaths than was the case in two post-SCU groups of patients.
A change in the services provided stroke patients following the opening of the Stroke Care Unit also is pointed out by an analysis of the returned questionnaires. Table 5 shows this striking difference in the relative value of services rated in order of effectiveness. Both families and physicians were identical in their ranking of these separate services. This reflects the success that the program had in involving the families in an active role in the care of stroke victims. In our judgment this family involvement is the key to success in a stroke rehabilitation program. The 25 patients chosen at random during the entire period from those treated in the Stroke Care Unit had a built-in bias in their selection for only patients felt to have some rehabilitative potential were admitted to the Stroke Care Unit. Therefore, this group should not be compared strictly to the other groups which were selected from all patients discharged from the hospital with a diagnosis of stroke. It is of interest that even with the severe disabilities that persisted in this group, because of the involvement of the families, almost four out of five were nevertheless still living at home.
STROM PROGRAM

Educational Programs
It is not appropriate in this article to describe in detail the educational activities which this stroke program generated. Suffice it to say that the unit once established served as an effective training mechanism. Seventy nurses from all over Oregon and southwestern Washington spent two weeks in the unit; most of them, on subsequent evaluation of the institutions from which they come, put into practice the material presented.
Members of the stroke team were used in lectures and panel discussions and exhibits were prepared by the program. Although several hundred health professionals were informed concerning the team approach to stroke care and the methods employed in the unit, how effective this actually was could not be evaluated. Two courses of 12 hours' duration spread over six weeks' time for the families of stroke patients were given. Average attendance was about 100 at each session. In the evaluation questionnaires filled out at the conclusion of each course 99% rated the program good to excellent and 81% planned to use the ideas acquired during the program.
Satellite clinics in Bend and Astoria, Oregon, had the active participation of 71 different health professionals at one or more of 12 separate clinics. On subsequent evaluation of some participants it was learned that each of these were found to have com- municated some aspect of their clinical experience to an average of eight other persons in these communities (table 6). The influence has continued for it is known that greater facilities for care of stroke victims has continued to be available in these communities since the clinics have been discontinued.
Summary
The project utilized current methods of improving the care of patients with cerebrovascular disease in Oregon, thereby producing a diffuseness and the multifaceted approach. If one activity did not appear to be successful it was modified, i.e., the clinic activity was abandoned. Some were modified or not funded by the reviewing body as the project proceeded or, as an example, research activities were deleted. On the whole, 
